Metabolism of 3-(p-chlorophenyl)pyrrolidine. Structural effects in conversion of a prototype gamma-aminobutyric acid prodrug to lactam and gamma-aminobutyric acid type metabolites.
By use of rat liver or brain homogenate supernatants containing microsomes and/or mitochondria, it was found that the prototype GABAergic prodrug [3-(p-chlorophenyl)pyrrolidine (1)] underwent a series of alpha-oxidation transformations to a pair of amino acid metabolites and a pair of lactam metabolites [4-amino-3-(p-chlorophenyl)butanoic acid, baclofen (5); 4-amino-2-(p-chlorophenyl)butanoic acid (10); 4-(chlorophenyl)pyrrolidin-2-one and 3-(p-chlorophenyl)pyrrolidine-2-one (11)]. With the liver homogenates, the formation of the lactam metabolites was approximately 2 orders of magnitude greater than that of the amino acid metabolites, while with the brain homogenates, the amino acid and lactam pathways were of similar magnitude. For either tissue, for both the lactam and the amino acid series, attack at the less sterically hindered 5-position of the pyrrolidine ring was greater than the attack at the 2-position (5 greater than 10 and 6 greater than 11) with the exception of the liver homogenate mitochondrial fraction (6 less than 11). The parenteral administration of the prodrug 1 was found to give detectable brain levels of 5 as well as activity in an isoniazid-induced (GABA-inhibited) convulsion model.